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Thermal:
The thermal properties of the mission need to be 
considered, accounting for both the influence of 
the environment on the experiment, as well as 
the effect of the experiment on itself. The 
external temperatures can vary widely, going 
from as high as 50°C while on the rocket all the 
way down to -30°C after landing.
The batteries, motors and motor controllers are 
the largest producers of heat within the 
experiment and therefore need to be sufficiently 
analysed to identify their thermal properties 
within the given conditions. Based on these 
results necessary steps can be taken to mitigate 
any thermal problems.
The ASTER CDR took place in June 2020, at which the experts from REXUS/
BEXUS approved the critical design. The project is currently progressing 
towards the IPR with the REXUS/BEXUS organisers, which is scheduled to 
take place in August 2020,  and work on manufacturing and testing has 
begun. The launch of the experiment is planned to take place during March 
2021 from Esrange Space Center in Kiruna, Sweden. Project ASTER is looking 
forward to contributing to the space sector in the near future. We aim to do 
this by implementing a fast, low-cost and easy to integrate solution that will 
be useful for different applications such as verifcation of a spacecraft's 




After launch, the experiment will operate in a fully 
autonomous manner. A STM microcontroller will run 
FreeRTOS. This allows the system to operate with 
defined runtimes while ensuring that the system is 
capable of handling all system interrupts and tasks 
in time. Furthermore, the on-board software is 
responsible for maintaining communication with the 
ground, and enables the experiment to respond to 
telecommands prior to launch.
Ground Support Software:
During the course of the experiment the Ground 
Station  will receive telemetry. The ground station 
will be capable of decoding and displaying the 
telemetry data in realtime using a Python 




The recovery system is responsible for ensuring a safe 
landing and retrieval of the FFU after landing. When 
the FFU approaches a preset altitude during descent, 
the recovery system will be triggered and the top plate 
of the recovery compartment is released. 
The top plate is preloaded using springs and when 
ejected exposes the parachute to the free air. Once the 
parachute is completely deployed, the descent velocity 
of the FFU will be decreased to less than 8m/s.
The location of the FFU during the descent is 
determined using GNSS, which is transmitted to the 
Ground Station via Iridium, and measurement data 
from the IMU is used to confim landing. The FFU will 
also be equipped with RECCO reflectors to aid in 
locating the FFU upon arrival in the indicated landing 
area.
Recovery Compartment
1. Springs           2. Streamer      
3. Parachute       4. Pyrocutter
1. Payload         2. Recovery Compartment      
3. Main PCB      4. Reaction Wheels
Free Falling Unit
EPS:
The experiment is powered by the REXUS 
Service Module (RXSM) during the initial stage of 
the flight. Prior to ejection of the FFU, the FFU 
will switch to internal power, in order to continue 
its mission.
The internal power is provided by the Energy 
Storage Unit (ESU), which consists of 3 Li-ion 
batteries in series. The ESU is designed with 
enough of an overhead for future payloads and 
thermal related performance degredation of the 
batteries. 
Due to the nature of the mission, power needs to 
be conserved where possible, which done by 
powering off individual subsystems when they 
are not in use, with only the communication 
system remaining active after landing.
